Rug'24 2005 ll:31flM CRNTOR COLBURN LLP 



86028601 15 



Apptn. No. 10/707.954 
DooTcetNo. KQ804/GEM-0097 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Lifting of Claims: 

1 . (currently amended) A photodiode detector assembly for use with an 
ionizing radiation detector, the assembly comprising: 

a first layer comprising a first side and a second side and an array of bacUit 
photodiodes disposed at the second side; and 

a second layer disposed proximate to and opposing the second side of the first 

layer, the second layer comprising thru vias; 

wherein light rays entering the first layer at the first side and impinging the backlit 
photodiodes at the second side result in electrical signals at the thru vias of the second 
layer, thereby providing electrical output signals from the backlit photodiodes at a 
distance from the backlit photodiodes; 

wherein the thickness of the first laver is equal to or l ess than about 15Q microns; 

and 

. wherein the array of backlit nhotodiodes includes neighboring backlit photpdiodes 
Tinyfrft p ce ll-to-cell signal crosstalk of equal to or less than about 2% in response to the 
first laver havinp a thickness of eoual to or less than about 100 microns. 

2. (canceled) 

3. (currently amended) The assembly of Claim [[2]] L wherein the thickness 
of the first layer is equal to or less than about 100 microns. 
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4. (original) The assembly of Claim 3, wherein the thickness of the first layer 
is equal to or less than about SO microns. 

5. (original) The assembly of Claim 3, wherein the thickness of the first layer 
is equal to or greater than about 25 microns. 

6. (cuirently amended) The assembly of Claim [[2]] I, wherein the first layer 
is mechanically bonded and electrically connected to the second layer. 

7. (original) The assembly of Claim 6, wherein the first and the second layers 
each comprise silicon. 

8. (original) The assembly of Claim 7, wherein the first and the second layers 

* 

are joined using solder balls, conductive epoxy dots, cold fusion between metal pads, or 
any combination of joints comprising at least one of the foregoing. 

9. (original) The assembly of Claim 1, wherein the thru viaa extend from a 
front side of the second layer to an opposing back side of the second layer. 

1 0. (original) The assembly o f Claim 1 , further comprising : 

a third layer comprising a printed circuit board having electrical connections on a 
first board surface that extend through to a second board surface, the electrical 
connections on the first board surface arranged for signal communication with the thru 
vias, and the electrical connections on the second board surface arranged for signal 
communication with at least one electronic component. 

1 1 . (original) The assembly of Claim 1 , wherein the array of backlit 
photodiodes includes neighboring backlit photodiodes having a cell-to-cell signal 
crosstalk of equal to or less than about 4%. 
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12. (canceled) 

13. (currently amended) An ionizing radiation detector, comprising: 
a photodiode detector assembly comprising: 

a first layer comprising a first side and a second side and an array of backlit 
photodiodes disposed at the second side; and 

a second layer disposed proximate to and opposing the second side of the first 
layer, the second layer comprising thru vias; and 

a scintillator disposed at the first side of the first layer, the scintillator comprising: 

a radiation input surface and a radiation output surface wherein the scintillator 
produces light rays exiting at the output surface in response to radiation incident at the 
input surface, the light rays exiting at the output surface being incident on the first side of 
the first layer of the photodiode detector assembly; 

wherein light rays entering the first layer at the first side and impinging the backlit 
photodiodes at the second side result in electrical signals at the thru vias of the second 
layer, thereby providing electrical output signals from the backlit photodiodes at a 

distance from the backlit photodiodes: 

wherein the thickness of the first layer is equal to or greater th an about 25 microns 
and equal to or less than about ISO microns: and 

wherein the array of backlit photodiodes includes neighboring backlit photodiodes 

« 

having a cell-to-cell signal crosstalk of equal to or less than about 2% in response to the 
first laver having a thickness of equal to or less th an about 100 microns. 

14. (canceled) 

15. (original) The detector of Claim 1 3, wherein the thickness of the first layer 
is equal to or less than about 100 microns. 

4 



PAGE 5/12 * RCVD AT 8/24/2005 11:34:18 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/26 * DNIS:2738300 ' CSID:86028601 15 * DURATION (mnvss):03-24 



Rug 24 2005 11:31RM CRNTOR COLBURN LLP 8G02860115 p*6 

Appln. No. 10707,984 
DocVctNd. 140804/GEM-0097 

16. (original) The detector of Claim 1 3, wherein the first and the second layers 
each comprise silicon and the first layer is mechanically bonded and electrically 
connected to the second layer. 

s 

17. (currently amended) The detector of Claim [[ 14]] J3, wherein the array of 
backlit photodiodes includes neighboring backlit photodiodes having a cell-to-cell signal 
crosstalk of equal to or less than about 4%, 

18. (canceled) 

19. (original) The detector of Claim 1 3, wherein the thru viaa extend from a 
front side of the second layer to an opposing back side of the second layer, and further 
comprising: 

a third layer comprising a printed circuit board having electrical connections on a 
first board surface that extend through to a second board surface, the electrical 
connections on the first board surface arranged for signal communication with the thru 
vias, and the electrical connections on the second board surface arranged for signal 
communication with at least one electronic component 

20. (new) The assembly of Claim 1 » wherein the array of backlit photodiodes 
has a pixel pitch of equal to or greater than about 500 microns and equal to or less than 
about 900 microns. 

2 1 . (new) The assembly of Claim 1 , wherein the first layer has a uniform 
thickness. 
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